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[Following  is  the  translation  of  an  article 
by  A.  M.  Shamova  in  the  Russian-language  jour¬ 
nal  Izvestiya  Xrkutskogo  gosudarstvennogo 
nauchno-isslecfevatel  '  skogb  protivochumnogo 
instituta  Sibiri  i  Dal’nego  Vostoka  (News of 
the  Irkutsk  State  Scientific  Research  Anti¬ 
plague  Institute  of  Siberia  and  the  Far  East), 
Vol  25,  1963,  pages  25-33.] 


We  first  isolated  plague  bacillus  cultures  from  wild 
bees  and  their  fleas  [See  Note]  during  the  summer  of  1961  in 
the  Kosh-Agachskiy  Rayon  of  the  Gorno-Altayskaya  Autonomous 
Oblast.  A  total  of  ten  strains  were  obtained:  2  —  at  the 
end  of  June  and  8  —  at  the  end  of  August.  Three  strains 
(1571,  1476-1479,  357)  were  isolated  from  trapped  animals: 
the  Mongolian  cony,  the  long-tailed  sullik,  and  the  steppe 
polecat;  seven  strains  (64,  911,  912,  913,  905,  1122,  961) 
—  from  the  fleas  of  five  species:  Amphalius  runatus,  Para- 
doxopsyllus  scorodumovi,  Frontopsylla  hetera,  AmphlpsylTa 
primaris  primaris,  Chaetopsylla  homoeus.  TKe  fleas  of  the 
first  three  species  were  collected  from  trapped  Mongolian 
cony,  and  the  remaining  two  —  from  trapped  steppe  polecats. 

([Note]:  Epizootological  and  epidemiological  infor¬ 
mation  on  the  plague  focus  found  has  been  presented  in  a 
study  by  A.  K.  Balabkin,  A.  M.  Shamova,  V,  I.  Sarzhinskiy, 

V.  M.  Lazarev,  and  N.  Ya .  Gorbacheva  (in  press).) 

We  conducted  the  bacteriological  investigation  of  the 
wild  animals  following  the  methods  proposed  by  L.  A.  Timofe¬ 
yeva  ( 1961) . 
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Parenchymatose  organs  and  lymph  nodes  of  each  rodent 
were  ground  in  a  porcelain  mortar  to  which  sterile  sand  and 
physiological  saline  solution  had  been  added.  The  suspension 
of  organs  and  lymph  nodes  was  seeded  on  to  Hottinger  agar  of 
pH  -  7.2  with  the  addition  of  0.01  -  0.1%  dry  hemolyzed  blood. 
Using  this  method,  plague  bacillus  cultures  were  isolated  from 
steppe  polecat  and  long-tailed  susliks. 

A  culture  of  plague  causative  agent  (1571)  was  isolat¬ 
ed  from  Mongolian  cony  by  seeding  a  suspension  of  organs  and 
lymph  nodes  and  by  smearing  the  organs  on  to  the  agar  surface. 

All  plague  bacillus  cultures,  with  the  exception  of 
one,  were  isolated  by  direct  inoculation  of  the  materials 
studied  on  to  agar  plates.  Strain  64,  from  the  flea  Amphal- 
lus  runatus,  was  obtained  from  a  biopsy  of  a  white  mouse  sac¬ 
rificed  with  chloroform  on  the  seventh  day.  Growth  of  plague 
bacillus  was  noted  for  seeding  from  liver  (three  colonies) 
and  spleen  (four  colonies). 

Pathologoanatomical  changes  occurred  only  in  the  Mon¬ 
golian  cony  in  the  form  of  Injections  of  the  vessels  of  the 
subcutaneous  cellular  tissue  and  by  swelling  of  the  inguinal 
lymph  nodes. 

The  fleas  were  investigated  following  the  commonly 
adopted  method  without  prior  rinsing  in  physiological  saline 
solution  (Shiranovich  and  Treshchilin,  1959).  Growth  of 
plague  bacillus  on  agar  plates  was  profuse.  Only  one  colony 
was  raised  from  the  flea  Amphalius  runatus  (strain  911). 

The  study  of  the  main  properties  of  freshly  prepared 
strain  was  undertaken  in  the  laboratory  of  the  epidemiologi¬ 
cal  detachment  of  the  Gorny-Altay  Antiplague  Division.  Fresh¬ 
ly  isolated  strains  on  plates  of  Hottinger  agar  in  most  cases 
produced  growth  in  a  day  in  the  form  of  fine  scalloped  colon¬ 
ies;  under  the  microscope  formation  of  chromogen ic  weakly 
nodular  centers  were  noted  in  many  colonies,  gradually  inter¬ 
grading  into  colorless  dew-like  periphery.  Some  of  the  col¬ 
onies  were  well  formed  and  had  a  convex  chromogen ic  nodular 
center  and  colorless  lacy  fringes.  Flat,  colorless  forma¬ 
tions  were  also  found  in  the  form  of  "rosettes,”  "lacy  doil¬ 
ies." 


On  the  second  day,  the  colonies  became  convex,  circu¬ 
lar,  whitish  in  incident  light;  under  the  microscope  they 
took  on  the  form  of  chromogen ic  colonies  with  granular  or  nod 
ular  center  and  light  lacy  fringe  or  without  this  fringe. 
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The  morphology  of  a  strain  isolated  from  the  flea 
lrontopsy 11a  hetera  (905)  showed  a  somewhat  different  morpho¬ 
logy  .  namely :  on  the  second  day  of  growth,  colonies  of  this 
strain  were  circular,  slightly  convex,  whitish  in  incident 
light;  under  the  microscope  —  slightly  convex,  chromogenic, 
with  even  edges  and  smooth  surface,  without  lacy  fringe.  Only 
a  few  colonies  were  gently  nodular  and  had  a  narrow  compact 
fringe.  When  researed  the  mosphology  of  the  strain  colonies 
became  typical  of  plague  bacillus.  At  more  remote  periods, 
the  morphology  of  the  colonies  of  most  strains  continued  to 
remain  typical,  only  in  three  strains  did  the  colonies  be¬ 
come  completely  smooth,  with  even  edges,  gray-brown  in  color, 
without  a  fringe;  a  dense,  narrow  fringe  was  noted  only  in 
a  few  colonies. 

In  the  Hottinger  broth,  the  colonies  attained  floccu- 
lent  growth  and  a  loose  sediment  on  the  day  of  culturing,  on 
the  surface  —  a  circular  film  on  the  test  tube  wall.  In  se¬ 
ven  strains,  the  medium  became  transparent,  three  strains  on 
the  first  day  caused  light  turbidity  of  the  medium. 

The  bacilli  in  smears  taken  from  two-day  old  agar  and 
broth  cultures  had  the  appearance  of  fine,  polymorphous  gram¬ 
negative  bacilli  with  rounded  ends.  The  bacilli  were  arrang¬ 
ed  singly  and  in  clumps  in  the  agar  smears,  and  in  the  broth 
smears  —  by  pairs,  short  and  long  chains.  Bipolar ly  stained 
specimens  were  found  more  often  in  broth  smears. 

All  isolated  cultures  after  a  day  of  growth  on  color 
differential  medium  (Timofeyeva,  Aparin,  Golovacheva,  1961) 
altered  the  color  of  the  tapered  surface  of  the  medium  to 
blue,  and  that  of  the  column  —  to  reddish-orange  and  light 
brown , 


All  strains  were  lyzed  by  Irkutsk  polyvalent  plague 
and  pseudotubercular  bacteriophages  (series  1,  titer  10-9) 
on  solid  and  liquid  nutritive  media,  fermenting  in  1-2  days 
glucose,  maltose,  galactose,  dextrin,  xylose,  with  acid  for¬ 
mation;  glycerine  was  fermented  on  the  third-fourth  days; 

7  strains  cleaved  ramnose  on  the  first  day,  three  strains  — 
on  the  third  day;  lactose,  arabinose,  dulcite,  inulin,  ino- 
site,  and  sorbite  were  not  fermented  by  the  strains  during 
the  14  days  of  observation. 

In  the  epidemiological  detachment,  the  virulence  of 
six  strains  of  plague  causative  agent  was  studied  in  10-15 
days  after  their  isolation  (See  Note].  White  mice  and  gui¬ 
nea  pigs  were  chosen  as  the  experimental  animals,  which  were 


3 


as  cr 
cr  £ 

*  £ 

CJ  X 
a  o 

*3 

l 

i 

H 

0 

E2 

0 

0 

0 

□ 

0 

0 

0 

0 

0 

0 

0 

□ 

B 

0 

0 

o 

**■ 

«L 

5  o 

0 

0 

0 

□ 

0 

□ 

a  s 

si 

0 

0 

0 

S 

0 

| 

1 

A 

JL 

J3 

9 

_□ 

0 

0 

V 

s  « 

GB 

0 

UiJ 

LjLj 

0 

Hi 

*  £ 
O  £ 
Ck  SO 

l 

I 

a 

0 

0 

0 

0 

0 

* 

o 

e 

9 

1 

J3  (J 

E3 

0 

□ 

0 

0 

V 

1 

r- 

a  - 

0 

S3 

□ 

□ 

0 

0 

M 

o 

* 

a  g 

ko£ 

E3 

□ 

El 

B 

0 

£3 

I 

40 

0 

S3 

H 

0 

0 

0 

rO 

g  a 

is 

0 

E8 

0 

i 

0 

O 

II 

l 

I 

S3 

0 

0 

0 

0 

□ 

r> 

n 

£fi 

0 

0 

0 

0 

& 

0 

to 

3* 

a  ^ 

9 

0 

B 

0 

0 

Jl 

0 

0 

0 

B 

B 

0 

| 

| 

•» 

o 

w 

Q) 

23 

□ 

0 

0 

0 

0 

V 

3  cr 

0 

"m 

iW 

H 

0 

U 

• 

8 

5  i 

a  £ 

1 

i 

0 

0 

s 

0 

B 

a 

2 

m 

0 

0 

e 

0 

B 

□ 

Si 

oi 

0 

S 

0 

& 

B 

0 

If 

0 

s 

0 

0 

0 

0 

| 

| 

3 

j® 

JS 

M 

0 

JS 

0 

0 

1 

1 

at  M 

bJ 

0* 

"s 

I 

a  a 
«  £ 
£  £ 

** 

1 

i 

1 

1 

1 

B 

□ 

0! 

0; 

□ 

□ 

"o  1 

*1 

i 

«*> 

& 

S3 

0 

j 

CZ  3 

sf 

| 

| 

| 

0 

0 

□ 

1 1 

i 

♦fiLr 

&) 

s 

■-  -  -  -' 

i 

010 

Ii 

| 

I 

| 

| 

| 

0 

E3i 

m 

<•«< 

*o 

fit 

S|E 

0 

«• 

0 

0 

rd 

11 

| 

| 

| 

S 

0 

e! 

l! 

1 

i 

«• 

N7 

JgL 

0 

J3 

Ej 

• 

# 

□ 

T 

#» 

o 

” 

o 

o 

O 

Li 

** 

a 

1 

I 

y  £  o  xj  w 

O  ri  |  V  C«  0)  ••  0)  I 

•Hrty-U  I-HX30T5W.P 
E  E  «  0)  0  s»  'H  41  «  4 

•H  fl  H  B  <H  4->  3  C- 


h  «  cr 

>•<  r-t  V)  TJ 

rt  • 
W  C  £  £ 
r*  *H  4h 
r-(  0 

y  w  c« 


•H 

y  r-i  y 
«  (ih  d 
£  £  f-l  bfi  3 

^  y 


■  A 


ti 


ce 

y 

c 

•H 

3 

b£ 


y 

ro 

3 

0 

E 

y 


y  (4+jhh 

+J 

rH 

C  -H 

in 

4J 

3  Q  £  W  3  -H 

y  w 

a 

■H 

bCi-H  y  y  « 

s  y 

y  y 

c 

£ 

as  y  >  be  be  > 

•> 

*«  E 

y 

5» 

H  #  3  C  IC'H 

rt  c 

E 

y  -h 

y 

a  be  bc-H  3  +j 

rH  'H 

£ 

•h  «  iH  » 

a 

c 

>H  &HHH  y 

iH 

«H 

(E  y 

•o 

cd 

o  a  rt  *h  > 

*  eo 

0 

«H  £ 

a 

rt  y  y  c 

E  o 

u 

rt  -m 

£ 

CD  d)  *i4  Jj  'H 

h  -H 

0 

e 

> 

y  c  ■o  uxi 

0  be  H 

•h  y 

•  • 

c  -h  y  0  r— t  <H  0 

£ 

c  *-> 

C 

”3 

y  3  £  rH  y  a 

0  -i 

y 

re  cs 

C 

h  b£  in  3  y 

U  0 

u 

•o 

y 

3  -h  0  bC-H 

0  -H 

£ 

1  H 

y 

b£ 

»-  TJ  Is  U  rt  b£  >h  U 

»  TO 

£ 

y 

•<*  G  (1  tin  OX  41 

•H 

c 

(ft 

£ 

>  «  Q.+I  Q.H 

y  w 

lO  H 

•H 

• — 

u 

•H 

Cn 


-  4  - 


* 


Sill  of*  t  otl  sttbfui  tanenusly  with  various  doses  of  two-day  old 
ii;ar  on  I  lure.  Kach  dose  was  used  to  Infect  three  animals. 

The  moan  lethal  doses  were  chosen  as  indices  of  virulence 
for  each  strain  according  to  the  Reid  and  Mench  method  (Fig¬ 
ure  1 )  . 

((Note):  The  virulency  of  two  stains  was  studied  by 
V .  I*.  Sinitiiov  and  A.  K.  Balabkin.) 

In  calculating  the  LD50  those  animals  which  perished 
during  the  first  10  days  and  from  which  no  culture  was  iso¬ 
lated,  wore  excluded  from  the  experiment,  but  those  which 
succumbed  later  than  10  days,  not  yielding  culture,  were  re¬ 
garded  as  having  survived. 

Three  strains  (913,  1476-90,  1571)  proved  to  be  highly 
virulent  for  white  mice  and  relatively  weakly  virulent  for 
guinea  pigs.  The  virulence  of  strain  905  was  considerably 
loss  both  for  white  mice  and  for  guinea  pigs. 

Detailed  study  of  isolated  cultures  was  conducted  by 
the  authors  in  the  microbiological  division  of  the  Irkutsk 
Antiplague  Institute  at  the  end  of  1961  in  2.5  months  after 
their  isolation. 

The  properties  of  the  isolated  strains  were  compared 
with  the  properties  of  control  plague  B,  pestls  strains  (EB 
and  1435)  and  the  strain  of  the  causative  agent  of  rodent 
pseudotuberculosis  (1). 

All  plague  bacillus  cultures  on  sheets  of  Hettinger 
agar  yielded  the  plague-characteristic  growth  in  a  day  in 
the  form  of  "cracked  glass,”  ”lacy  fringes,”  ’’rosettes,”  and 
colonies  with  incipient  weakly  chromogenic  nodular  center. 

In  two  days,  the  colonies  were  in  most  cases  convex,  granular, 
or  nodular,  chromogenic,  with  colorless  lacy  zone  or  without 
such  a  zone;  formations  were  also  found  in  the  form  of  "ros¬ 
ettes,"  "lacy  fringes." 

In  the  Hettinger  broth,  the  growth  was  the  same  as  in 
the  initial  study;  flocculent  wall  growth,  loose  sediment 
.at  the  bottom;  only  sometimes  did  the  strains  give  rise  to 
mild  turbidity  of  the  broth  during  the  first  three  days,  gen¬ 
erally,  however  the  medium  remained  transparent;  formation 
of  a  film  on  the  broth  surface  was  observed  on  the  second- 
fourth  day. 

Morphology  of  the  bacilli  in  smears  of  two-day  old  a- 
gar  and  broth  cultures  corresponded  to  itn  counterpart  in 
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t  hr  initial  si.  udy  . 

All  strains  when  seeded  on  0.3%  semi  liquid  agar  |>ro# 
only  a  Ion;'  the  site  of  injection,  that  is,  were  immobile, 
yielding  a  distinct  capsule  when  raised  on  tapered  1%  blood 
a^ar  in  the  Jessica  tor  with  increased  carbon  dioxide  content 
(temperature  37°,  staining  according  to  the  Glss  method). 

I’ nay  in  a  t  ic:  activity  of  the  strain  was  studied  on  tin* 

Giss  media  with  1%  carbohydrate  and  alcohol  content  (with  the 
except  Lon  of  ramno.se  --  0.5%).  The  results  of  the  study  arc 
presented  in  the  table. 

As  we  can  see  from  the  table,  all  strains  actively 
fermented  in  one- two  days,  with  acid  formation,  glucose,  mal¬ 
tose,  manntte,  dextrin,  more  weakly  --  galactose  and  xylose, 
and  glycerine  on  the  third-fourth  day.  Ramnose  was  ferment¬ 
ed  by  all  strains,  beginning  from  the  first  days,  dLslincl 
acid  formation  was  noted  on  the  second  day.  Six  strains 
cleaved  arabinose  on  the  15-20th  day.  Not  one  strain  decom¬ 
posed  lactose,  saccharose,  raffinose,  dulcite,  and  sorbite 
during  the  20  days  of  observation.  The  cultures  grew  in  lit¬ 
mus  infusion  with  acid  formation  on  the  first  day;  milk  was 
not  curdled;  indole  was  not  formed;  hydrogen  sulfide  was 
liberated  on  the  second  day  in  Hottinger  broth;  gelatin  was 
not  diluted. 

Comparing  data  on  fermentive  activity  of  strains  with 
respect  to  carbohydrates  and  alcohols  in  the  initial  and  sec¬ 
ond  study,  we  can  say  that,  the  strain  activity  remained  un¬ 
changed,  if  wo  do  not  consider  t lie  fermentation  of  ramnose. 

In  the  first  study,  three  strains  (64,  357,  912)  fer¬ 
mented  ramnose  on  the  third-fourth  day,  and  in  1  he  second 
all  strains  fermented  ramnose  on  the  first-second  day. 

The  fact  of  ramnose  f ermen tat i on  by  plague  bacillus 
cultures  isolated  from  the  territory  of  the  Gorno-A 1 1 ayskaya 
autonomous  oblast,  according  to  the  data  of  R.  V.  Kovaleva 
(1958),  V.  p.  Babenyshev,  etc.  (1960),  Yu.  V.  Kanatov,  et  al 
(1961)  on  ramnose-posi tive  strains  isolated  chiefly  from  vici¬ 
ous  species  of  voles  (Brandta,  common,  social).  We  have  col¬ 
lected  similar  data  (Shamovn,  1959).  In  an  article  by  Z.  I. 
Shchekunova  and  L.  V.  Vasyukhina  (19G1)  it  is  reported  that 
51  ramnose-posi tive  strains  have  been  isolated  from  Mongolian 
conies  and  i  lie i v  fleas,  Altay  marmot  badger,  Daurskaya  cony, 
and  Dzhungurskiy  hamster  in  the  Mongolian  plague  focus,  near 
the  boundai y  of  the  Gorno-Altayskaya  Autonomous  Oblast.  The 
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Cultural-biochemical  Properties  of  Strains 
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Symbols:  K  -  acid  formation;  CK  -  veak  forma¬ 
tion  of  acid;  -  alkaline  media;  (+)  —  form¬ 
ed,  motile,  reduced  by  10-15%;  (_)  -  did  not 

form,  nonlabile,  not  diluted,  not  coagulated, 
does  not  grow,  not  lysed,  not  fermented;  num¬ 
bers  —  time  In  days. 

I  Legend:]  a)  strain  number;  b)  capsule  for¬ 
mation;  c)  motility;  d)  fermentation  of 
carbohydrates  and  alcohols;  e)  glucose;  f) 
lactose;  g)  maltose;  h)  mannite;  1)  sac¬ 
charose;  J)  arabinose;  k)  galactose;  1) 
dulcite;  m)  dextrin;  n)  glycerin;  o)  sor¬ 
bite;  p)  raffinose;  q)  xylora;  r)  ramnose; 
s)  milk;  t)  litmus  infusion;  u)  gelatin; 
v)  indole  formation,  x)  nitrification;  y) 
denitrification;  s)  fermentation  of  urea,  ac¬ 
cording  to  Lenskaya;  a*)  reduction  of  methy¬ 
lene  glue;  b')  growth  on  acid-deficient  agar; 
c')  growth  on  peptone-deficient  agar  from  di¬ 
lution;  d')  ratio  when  titrated  according  to 
Appleman  to  phages;  e')  plague;  f‘)  pseudo¬ 
tuberculosis. 


plague  bacillus  cultures  we  isolated  behaved  typically  on 
the  differential-diagnostic  media.  On  the  Bessonova  nonpep- 
tonc  agar,  the  strains  grew  weakly  from  1-3  dilutions;  they 
did  not  grow  on  acid-deficient  agar;  methylene  blue  was  10- 
15%  reduced  in  1-3  days;  no  strain  cleaved  urea  during  the 
three  days  of  observation  (according  to  the  Lensk  method. 

The  strains  did  not  possess  nitrifying  and  denitrifying  prop¬ 
erties.  All  the  strains  were  lysed  by  polyvalent  plague  and 
pseudotuberculosis  bacteriophages  prepared  by  the  production 
affiliate  of  the  Irkutsk  Antiplague  Institute  in  the  city  of 
Khabarovsk  (series  1,  titer  10)  on  solid  and  liquid  nutritive 
media.  All  strains  were  lysed  up  to  titer  when  titrated  ac¬ 
cording  to  Appleman.  All  the  strains  were  agglutinated  with 
anti-plague  serum  (series  S3,  titer  1:2000)  made  by  the  Sara¬ 
tov  Antiplague  Institute,  in  the  titer  of  1:400-1:1600. 

Thus,  the  strains  we  Isolated  correspond  to  controls 
B.  Peatis  strains  SB  and  1435  in  general  in  cultural  and  bio¬ 
chemical  proper t ies  and  differed  in  differential-diagnostic 
characteristics  from  the  causative  agent  of  pseudotubercu lo¬ 
st*  (with  the  exception  of  ramnose  fermentation). 

In  studying  the  sensitivity  of  the  isolated  plague 
bacillus  cultures  to  streptomycin  on  agar  media  using  the 


-  9  - 


00 

SS 

00 

□  0 
00 
□  G 

©0 

0  0 
r—+.  r- 1 
■  «  i  *  ! 

> — »  u< 

□g| 

ED  1 
□  □! 

g 

D 

o 

a 

5 

rf 

IS 

e* 

r* 

S 

■ 

□  0 

□  0 

□  0 

0  0 

□  0 

o 

§ 

▼ 

UP 

0 

00 

00 

□  0 

00 

□  0 

»• 

• 

A 

1 

■ 

□  0 

00 

E0 

ED 

as 

■  ■ 

■ 

00 

□  3 

00 

EG 

□a 

O 

r 

S 

0  G 

□  0 

DC*! 

» - 

□Q 

o 

S 

m 

1 

H 

na  n 

0  0 

a  l'j 

i.J 

130 

3 

■■ 

00 

ED 

igjgljil 

30 

o 

A 

8 

H 

H 

00 

□  □ 

00 

00 

6 

s> 

1 

M 

n 

00 

EE 

00 

as 

00 

3 

r* 

— 

□  0 

□  0 

□  0 

0  3 

30 

e 

§ 

** 

o 

■ 

□  □ 

E3 

00 

00 

e 

1 

j» 

m 

00 

00 

00 

L  0 

«■»* 

V* 

00 

0  0 

□  0 

□  E 

C  0 

A 

A 

#• 

2 

00 

00 

□  E 

BE 

C  3 

s 

1 

00 

00 

□  0 

liiB 

Jr  □ 

A 

00 

00 

00 

0  E 

EC 

■i 

INi 

9 

r% 

00 

00 

00 

00 

EC 

J 

O 

1 

0  0 

□  0 

00 

□  0 

00 

Eu 

■ 

Mi 

mm 

SEiDB 

□a 

O 

•o 

13 

* 

D 

□  0 

BE 

EE 

CT  " 

3E 

o 

«rt 

t 

H 

■ 

□  0 

HE 

00 

F  1 

□  0 

6 

■ 

■ 

□  0 

0G 

E3  Ei 

G 

03 

mm 

c* 

m§ 

n 

□  0 

BE 

EE 

.1 

□  0 

i  ° 

o 

vy 

n 

H 

□  0 

00 

ED 

Ej 

□  0 

V 

Bl 

mm 

3 

□  0 

□  0 

□  0 

0  0 

□  0 

urn 

r# 

s 

I 

1 

00 

00 

s  a 

EE 

00 

o 

vfc 

wn 

■ 

Hi! 

0  0 

EB 

□  0 

00 

00 

V 

IK 

a 

z 

x 

*8 

*8 

m 

O 

«» 

o 

♦ 

a 

% 

• 

o 

w 

a 

*s 

& 

a 

a : 

Qa 

in 

1  3  tf  51  'W  8 

BUM 

IlIHlUIEr! 

ISS 

11 

* 

D 

D 


3) 

»— • 

O'—' 

A 

■**  rr 

-  tf} 

e 

U  -J 

o 

<y  ■»-! 

O  bf. 

*-  £ 

*■>  A 

O  ••* 

-  a 

A 

x: 

#»* 

t»  • 

r-t 

c 

u 

T> 

0  o 

>*-•  o 

€l> 

Z 

Q  *« 

tf.  bt 

tXi  tf. 

c  ■** 

A 

•r*  Uh 

tf. 

A 

c  o 

u.  c 

•o  o 

tf} 

>i  o 

tf> 

u  cl  o 

tf.  A 

c  - 

w  O  ^ 

<b 

•r<  o  A 

r-4  £ 

A 

O  u 

O  tf. 

x:  a  a> 

A 

C  X  ^ 

x:  c 

o 

o 

C  A 

o 

•-  xs 

D  •*-» 

u  a 

X  cc 

A  A 

<-•  o 

P 

a 

••PC 

!/}  lO 

<M  O 

s  Q 

0 

■r>  _J 

u 

A  O 

a>  a> 

O  C 

o  *o 

c  c 

tf,  •• 

<D  -M 

T3  tf. 

—>  A 

O  L* 

3  £ 

W  C 

o  a> 

A  A  "i 

■H  ex 

O  ►' 

>  — 

^  A 
- T3  “ 

.  T>  O 

CM  C  Z 

C/  tf, 

•*- 

b&  1)  «— I 

H  M  ft>  t-> 

(<4  - O  G 


-  10  - 


9» 

r» 

* 

@s 

Ei 

Eu 

E§ 

Qu 

Sa 

Si 

a1-' 

1® 

s® 

®fcl 

am 

s® 

i0 

D 

n 

!  -, 

1 

♦ 

D 

Is 

Era 

0n 

0s 

sn 

rn  uil 

i0 

an 

a9 

g0 

®n 

®5 

[El 

m 

E® 

0  o 
0® 
0® 

*b 

«o 

2* 

R 

•o 

9 

fl 

®[s) 

Ba 

□u 

00 
e ^ 

n® 

1® 

®0 

1® 

1® 

00 

i® 

0q 
rr,  ‘J 

L:n 

□u 

1 

1 

r- 

.« 

fi 

D 

la 

ura 
□  u 

lB 

I0 

So 

1® 

So 

1® 

®S 

®E1 

su 

1B 

s® 

SR 

0Q 

• 

o 

«r» 

«rT 

V 

f 

* 

CM 

o 

o 

«■ 

1 

0R 

l0 

um 

Ss 

®n 

0S 

0  Fl 

00 

0n 

0s 

n® 

1® 

GDr 

E1-1 

*o 

o 

o 

H 

£ 

1 

§0 

0 

m 

00 

Si 

0 

1® 

S® 

I® 

E3  im 

gO 

1® 

0 

M 

o 

b 

9 

“o 

§ 

"a 

*r» 

9» 

p» 

C* 

r> 

0 

1 

i 

0 

So 

0® 

§o 

@u 

t2  F^l 
0® 
0a 

in 

0® 

rr» 

n0 

U0 

m 

l0 

E 

§® 
E  ra 

E 

"g 

« 

o» 

cm 

CM 

■» 

9 

1 

'i 

a 

o 

D 

0  n 

R0 

mu 

|s 

®0 
ra  UJ 

00 

Is 

1® 

Ss 

Hr 

0E 

0  m 

SR 

SQ 

@R 

sS 

0Q 

9 

2 

o 

H 

I 

0  0 
0U 

0n 

an 

an 

Bs 

Bn 

3> 

Ss 

1® 

jj 

*o 

v' 

D 

D 

0R 

SQ 

Sn 

i§ 

l§ 

B® 

1® 

1® 

|0 

0E 

E® 

0R 

1® 

*g 

<n 

a 

2 

X 

X 

a 

9 

«01 

t01 

r°‘ 

♦0l 

0 

a 

•®» 

fs 

mnn  'w  g  uhni  x«diic  iq  t  o  ^ 

* 

D 


M 


bfl 

rH 

•H  r— i 

9 

av 

•h  a 

«  V 

0)  -H 

0)  be 

♦*  6 

c  « 

0  -H 

•H  & 

9  rH 

3 

* 

.o 

»—* 

B  H. 

h 

•H  XJ 

0  Q) 

•h  h 

«D 

3 

ft)  .. 

(fi  be 

91  (R 

C  -H 

9  «H 

•H  ph 

cn  h  . 

9 

o  a>  k 

C 

•o  O  rH 

V  -H 

rH 

(Q 

>>  H  © 

a 

h  9  O 

ID  9 

C  *H 

3 

V  Prt 

rH  Q) 

•h  ©  es 

^  fi 

13  H>  -H 

•H  9 

•H  O  U 

U  00 

£  9  © 

9 

B  X>  H 

Xl  C 

•H  © 

0 

B  9 

0)  -rl 

■H  JO 

3  ♦» 

r> 

be  a 

Si  OB 

9  9 

it  0 

IT3H 

Q 

a 

•►►J  O 

«H 

»  m 

vt  o 

B  Q 

0 

•H  /-N  iJ 

»4 

9  O 

0)  0) 

^  B 

O  TJ 

■H  H 

B  B 

UQ  •- 

a>  -h 

T3  1 fl 

•H  9 

©  B 

3  S 

+j  c 

h  a> 

9  9  h 

tt. 

0  H 

•H  9 

<— ‘V  3 
*•  B  +J 

• 

-©•HO 

B  3 

©  ©  rH 

• 

9>rH  <H 

9) 

©  H 

•H 

r4  ©  <H 

—  00 

11 


!ii<  •  i  hod  o  1  scries  so  I  u  I  i  r  »i»  of  an  a  n  I  i  I*  i  o  I  i  e  (  An  »  i  i  s  1  k  i 
(Ant  ibiof  icsj  .  1956,  No  2)  a  l  i  s  trails  proved  IiighTy'  •eui?-  > 

livt!.*  1.5- 3. 8  m i erograms  of  s f, rept omyc  in  inhibited  1  hr 
growl h  of  nlague  bacillus.  The  control  s  t  rep  t  omvo  *  n- res  i  ■  - 
tant  B,  pes  l  is  strain  491  srfw  In  1  he  presence  o?  750  m  -rv 
grams  oT~s t reptomyc i n , 

The  virulence  of  the  strains  was  studied  '*n  guinea 
pigs  and  while  mice.  The  method  of.Jho  study  was  the  same 
as  that  adopted  in  the  initial  investigation,  only  live-six 
animals  were  chosen  for  each  dosage.  The  average  lethal  on 
sagos  were  calculated  according  to  Reid  and  Monch  method, 
the  limits  of  their  fluctuations  according  to  l  tie  j  *  e  /  ?.  for 
mula  (Figure  2) , 

All  the  strains  proved  to  be  relatively  highly  vito- 
!cnt  for  white  mice,  and  the  most  virulent  proved  to  ho  t  lu¬ 
st  rains  911,  912,  913,  and  1122  isolated  from  the  fleas  Am- 
phalius  runatus,  Paradoxopsy 1 1  us  scoroduraovi,  Ainphipsyllii 
primar is  primar is  '(mean  TcTITaT  dosage  --  TTITF  ba’c’ t'e  r  I VT  c o  !  i 
anti  loss")’.  Th  e"  virulency  of  the  remaining  strains  ranged 
from  1 62  to  1791  bacterial  cells. 

The  virulence  of  the  strains  of  guinea  pigs  was  con¬ 
siderably  loss  than  for  white  mice.  Only  the  strains  11,22 
and  147(5-90  proved  to  be  highly  virulent  for  guinea  tv.'s: 
the  average  lethal  dosage  was  1000  bacterial  (’ells  and  tow. 
The  LD50  of  other  strains  fluctuated  from  4.5  •  103  t.o  ?J H 
10s  bacterial  cells. 

The  results  of  the  study  of  strain  virulcnoy  for  gu i 
nea  pigs  are  given  in  Figure  3, 

Isolation  of  a  large  number  of  plague  bacillus  cwltu 
from  guinea  pigs  sacrificed  with  chloroform  on  the  23-71:. 
day  can  point  to  the  capacity  of  these  strains  (o  nub.  e  !. 
goring  plague  forms.  This  is  supported  by  data  of  the  nv»  u 
age  longevity  of  guinea  pigs  after  infection  --  12—1  lay.., 
and  only  when  infected  with  the  strain  1122  did  the  1  • fespx 
equal  3,5  days. 

Plague  strains  which  are  weakly  virulent  for  gu ' nea 
pigs  and  highly  virulent  for  white  mice  have  been  do-  rihe 
by  many  authors  (Kovaleva,  1958 ;  Kanatova,  Kanatov,  b  *ah- 
kova,  1961;  Shcholkunova ,  Vasyukhina,  1960,  etc.). 

Comparing  the  virulency  of  strains  for  white  ird .  e 
guinea  pigs  noted  in  the  initial  and  second  study,  we  an 


see  that  during  the  first  five  months  it  does  not  change  sig¬ 
nificantly. 


CONCLUSIONS 

1.  For  the  first  time  in  the  territory  of  the  Gorno- 
Altayskaya  Autonomous  Oblast,  plague  bacillus  cultures  have 
been  isolated  from  wild  beasts  and  their  fleas. 

¥  . 

2.  Plague  bacillus  culture/  has  been  isolated  from^the 
predatory  mammal  flea  Chaetopsylla  homoeus.  which  up  4*1  now 
have  not  been  found  to  be  spontaneously  infected. 

3.  The  isolated  cultures  are  typical  in  their  cultur¬ 
al-biochemical  properties  and  pathogenicity  of  plague  bacil¬ 
lus,  but  have  several  peculiarities,  namely:  they  ferment 
ramnose  on  the  first  day;  in  most  cases  they  are  weakly  vir¬ 
ulent  for  guinea  pigs  and  relatively  highly  virulent  for 
white  mice. 


4.  The  virulency  of  strains  for  guinea  pigs  and  white 
mice  during  the  first  five  months  after  isolation  remained 
essentially  unchanged. 
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